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(57) ABSTRACT 

Various bus lines are disposed in the same layer as the layer 
of the pixel electrode. The peripheral driving circuit is 
con?gured by using a layer beloW the pixel electrode, 
including the layer of the gate electrode, the data line and the 
active layer of a TFT. The HVDD bus line is superimposed 
on the H scanner, the VSS bus line on the HSW circuit and 
the V scanner, the pre-charge data bus line on the PSW 
circuit, and the VVDD bus line on the V scanner. This 
increases the ?exibility of the disposition of the bus lines for 
supplying the source voltages to the peripheral driving 
circuit, leading to the reduction of the framing area. 

10 Claims, 3 Drawing Sheets 
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DISPLAY DEVICE 

BACKGROUND OF INVENTION 

1. Field of the Invention 

This invention relates to a display device, especially to a 
technology for reducing display device siZe by improving 
layout ?exibility of peripheral driving circuits. 

2. Description of the Related Art 
A ?at panel display device including a re?ection type 

active matrix liquid crystal display device (referred to as 
LCD hereinafter) can be thin, small and light, and it operates 
With loW-poWer consumption. The LCD has been used as a 
display part in various devices such as mobile information 
device. The LCD, Whose pixel has a sWitching element and 
a thin ?lm transistor, is knoWn as an active matrix type. The 
panel of the active matrix display device is highly reliable 
for maintaining displayed contents of the pixels, Which 
provides the active matrix display device With high display 
quality. 

FIG. 3 shoWs an equivalent circuit of a pixel in the active 
matrix LCD. Each pixel has a thin ?lm transistor (TFT) 11 
connected to a gate line and a data line. When the TFT 11 
is turned on by a selection signal outputted to the gate line, 
the data corresponding to the display content is supplied to 
a liquid crystal capacitance (Clc) 15 from the data line 
through the TFT 11. It is necessary to accurately keep the 
display data from the time When the TFT 11 is ?rst selected 
for Writing to the time When the TFT 11 is selected again in 
the next sequence. Therefore, a storage capacitance (Csc) 13 
is connected to the TFT 11 in series With the liquid crystal 
capacitance Clc 15. 

FIG. 4 is a plan vieW shoWing the con?guration of a LCD 
panel 300 as a Whole. Adisplay region 100 is disposed in the 
middle of the LCD panel 300. The display pixels are 
disposed in a matrix con?guration on the display region 100. 
And peripheral driving circuits including an H scanner (a 
horiZontal driving circuit) 101, a HSW circuit 102, a PSW 
circuit 103, a V scanner (a vertical driving circuit) 104 and 
a group of input terminals 105 are disposed near the inside 
Wall of the display region 100. 

The H scanner 101 generates a horiZontal scanning signal. 
The HSW circuit 102 is a sWitching circuit for supplying a 
video signal to the data line based on the horiZontal scanning 
signal. The PSW circuit 103 is a sWitching circuit, Which is 
connected to all the data lines and turns them on and off 
simultaneously. When the PSW circuit 103 is on, it supplies 
a pre-charge data (pre-charge signal) from a pre-charge bus 
line to all the data lines. 

The V scanner 104 is a circuit for outputting a vertical 
scanning signal, Which becomes high for each of the hori 
Zontal period, as the selection signal described above is 
applied to the gate line. 
An HVDD (a source voltage for the H scanner), a VSS (an 

earth voltage), the pre-charge data, a VVDD (a source 
voltage for the V scanner) and a VCOM (a common voltage) 
are inputted from the group of input terminals 105, and an 
HVDD bus line 110, a VSS bus line 111, the pre-charge data 
bus line 112, a VVDD bus line 113, and a COM bus line 114 
corresponding to the above mentioned voltages are disposed 
around the display region 100. These bus lines 110—114 
supply the data and the voltages necessary for peripheral 
driving circuits. 

HoWever, since various bus lines 110—114 are formed as 
a part of the Wiring layer that is made of poly-silicon or an 
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2 
aluminum and is also used for the peripheral driving circuit, 
there is a certain restriction in terms of the circuit layout. 
Additionally, it is necessary to reduce the time constant of 
these bus lines 110—114. Therefore, for a larger LCD panel, 
a Wider Wiring area is required, enlarging the framing area 
of the LCD panel 300. 

SUMMARY OF THE INVENTION 

The invention provides a display device having a plurality 
of Wiring layers. The display device includes a display 
region having a plurality of display pixels and a peripheral 
driving circuit that supplies a driving signal to each of the 
display pixels and is disposed outside the display region. 
The display device also includes a bus line that supplies a 
voltage to the peripheral driving circuit and a pixel electrode 
disposed for each of the display pixels. The bus line and the 
pixel electrodes are disposed in one of the Wiring layers, and 
at least a portion of the peripheral driving circuit is disposed 
in a Wiring layer that is disposed beloW the Wiring layer of 
the bus line and the pixel electrodes. 
The invention also provides a re?ection-type display 

device having a plurality of Wiring layers. The display 
device includes a display region having a plurality of display 
pixels and a peripheral driving circuit that supplies a driving 
signal to each of the display pixels and is disposed outside 
the display region. The display device also includes a bus 
line that supplies a voltage to the peripheral driving circuit 
and a re?ection pixel electrode disposed for each of the 
display pixels. A Wiring layer of the re?ection pixel elec 
trode includes a portion of the peripheral driving circuit or 
a portion of the bus line. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional vieW shoWing a display pixel 
and a peripheral portion of an active matrix LCD device of 
an embodiment of this invention. 

FIG. 2 is a plan vieW of a LCD panel of the embodiment 
of this invention. 

FIG. 3 is a circuit diagram of an equivalent circuit of a 
display pixel of an active matrix LCD device. 

FIG. 4 is a plan vieW of a conventional LCD panel. 

DESCRIPTION OF THE INVENTION 

An embodiment of this invention Will be described in 
detail With reference to FIGS. 1-3. A LCD device Will be 
described as an example, though this invention may be 
applicable to other type of display device. An explanation 
Will be made by using a LCD as an example. FIG. 1 is a 
cross-sectional vieW of a display pixel in this active matrix 
LCD of this embodiment. 
The LCD has a ?rst substrate 10 made of transparent 

insulating material such as glass, a second substrate 500 and 
a liquid crystal 200 placed betWeen the tWo substrates. 
An equivalent circuit of each of the pixels is the same as 

shoWn in FIG. 3. Pixel electrodes 24 are disposed on the ?rst 
substrate 10 shoWn FIG. 1. Atop gate type TFT is placed for 
each of the pixel electrodes. 
A gate insulating layer 66 is formed on a channel region 

14c disposed in an active layer 14 (for example, a poly 
silicon layer) of the TFT. A gate electrode 60 (for example, 
a molybdenum layer) is formed on the gate insulating layer 
66. The gate electrode 60 is covered With an interlayer 
insulating ?lm 68. Also, a drain 14d of the active layer 14 is 
connected to a data line 22 (for example, an aluminum layer) 
extending in a roW direction through a contact hole CN1 
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formed in the gate insulating layer 66 and the interlayer 
insulating ?lm 68. 
A source 14s of the active layer 14 is connected to an 

electrode 23 through a contact hole CN1 formed in the gate 
insulating layer 66 and the interlayer insulating ?lm 68. The 
electrode 23 is connected to the pixel electrode 24 (for 
example, a re?ection electrode made of an aluminum layer) 
located in an upper layer through a contact hole CN2 formed 
in a thick ?attening insulating ?lm 72 (With a thickness of 
1.2 pm). 

Also, a storage capacitance element Csc is connected to 
the source 14s of the active layer 14. The storage capacitance 
element Csc is con?gured from tWo storage capacitance 
elements C1 and C2 connected in series. The storage capaci 
tance element C1 includes the source 14s of the active layer 
14 and the electrode 31 located in the insulating layer 68 that 
is above the gate insulating layer 66. Accordingly, the gate 
insulating layer is disposed betWeen the electrode 31 and the 
active layer 14. The electrode 31 is formed in the same layer 
as the layer Where the gate electrode 60 is formed. 

The storage capacitance element C2 includes the source 
14s of the active layer 14 and the electrode 32 located in the 
insulating layer 12 that is above the ?rst substrate 10. 
Accordingly, the insulating layer 12 is disposed betWeen the 
active layer 14 and the electrode 32. The electrode 32 is 
formed in the same layer as the layer Where a light blocking 
layer 33 (for eXample, a Cr layer) for blocking the light 
coming from the ?rst substrate 10 side is formed. 

Since the storage capacitance element Csc is con?gured 
from the tWo storage capacitance elements C1, C2 con 
nected in series to the source 14s of the active layer 14, the 
storage capacitance quantity per unit device area is larger 
compared to the case Where only one storage capacitance 
element is connected. When the gate insulating layer 66 and 
the insulating layer 12 have the same thickness (for eXample, 
0.1 pm), the storage capacitance value per unit device area 
is doubled. Therefore, it is possible to make the area for the 
storage capacitance element smaller, leading to the 
improved aperture ratio of the display piXel. 
A common electrode 56, to Which a common voltage 

VCOM is applied, and a color ?lter 54 are disposed on the 
second substrate 500, Which is disposed facing to the ?rst 
substrate 10. The liquid crystal 200 aligns itself according to 
the voltage applied betWeen each of the piXel electrodes 24 
and the common electrode 56 facing each other With the 
liquid crystal 200 betWeen them, providing the liquid crystal 
display. 

FIG. 2 shoWs a Whole vieW of an LCD panel 300 of this 
embodiment. Adisplay region 100 is disposed in the middle 
of the LCD panel 300. The display piXels shoWn in FIG. 1 
are disposed in a matriX con?guration on the display region 
100. Peripheral driving circuits including an H scanner 101, 
an HSW circuit 102, a PSW circuit 103, a V scanner 104 and 
other elements and a group of input terminals 105 are 
disposed around the display region 100. 
An HVDD (a source voltage for the H scanner), a VSS (an 

earth voltage), a pre-charge data, a VVDD (a source voltage 
for the V scanner) and a VCOM (a common voltage) are 
inputted from the group of input terminals 105, and an 
HVDD bus line 120, a VSS bus line 121, a pre-charge data 
bus line 122, a VVDD bus line 123, and a COM bus line 124 
corresponding to the above voltages are disposed near the 
inside Wall of the LCD panel 300. These various bus lines 
120—124 supply the data and the voltages necessary for the 
peripheral driving circuits. 
A feature of this embodiment is to form the various bus 

lines 120—124 in the same layer as the layer of the piXel 
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4 
electrode 24. Also, the peripheral driving circuits are formed 
by using layers of, for eXample, the gate electrode 60 
(molybdenum layer), the data line 22 (aluminum layer) and 
the active layer 14 of the TFT, Which are loWer than the layer 
of the piXel electrode 24. 
The piXel electrode 24 of a transmitting-type LCD is 

made of a transparent conductor such as ITO. HoWever, ITO 
is not a proper material for circuit Wiring, as it has a loW 
conductivity. Accordingly, the piXel electrodes 24 have not 
been used for circuit Wiring either in the re?ection-type LCD 
or the transmitting-type LCD, because the tWo types of LCD 
devices share the same circuit design for reducing the 
development costs. HoWever, in this embodiment the piXel 
electrode 24 is made of a metal layer such as aluminum, 
Which has a good conductivity, and the aluminum layer that 
is formed in the same layer as the piXel electrode 24 is used 
as the Wiring for the peripheral driving circuit. Accordingly, 
this embodiment utiliZes a re?ection-type LCD. 

The area of the peripheral region (framing area) of the 
LCD panel 300 can be reduced by superimposing the bus 
lines on the peripheral driving circuits. The siZe of the LCD 
panel 300 as a Whole can be reduced, While keeping the siZe 
of the display region 100 at a maXimum siZe possible. 

Additionally, the piXel electrode 24 is formed on the thick 
?attening insulating ?lm 72 having a thickness of 1.2 pm 
and has an enough distance to the layer beloW. Therefore, 
When the bus lines 120—124 are formed in the same layer as 
the layer of the piXel electrode 24 and superimposed on the 
peripheral driving circuits such as scanners, capacity cou 
pling betWeen the bus line and circuit elements, such as 
transistors in the peripheral driving circuits, Would not take 
place. The preferable Wiring formed in the same layer as the 
layer of the piXel electrode 24 is the bus lines 120—124. 

In the conventional designs of LCD device, the bus lines 
are formed in the same layers as those of the peripheral 
driving circuit. Accordingly, the Wiring should be as narroW 
as possible for the reduction of the framing area, Which leads 
to an increase in resistance of the Wiring. HoWever, it is 
possible in this embodiment to form the bus lines 120—124 
Wide enough to reduce the resistance, leading to the loW 
energy consumption of the LCD. 

It is preferable to superimpose the bus line on the circuit, 
to Which this particular bus line is connected. For eXample, 
the HVDD bus line 120 should be superimposed on the H 
scanner 101, the VSS bus line 122 on the HSW circuit 102 
and the V scanner 104, the pre-charge data bus line 122 on 
the PSW circuit 103, and the VVDD bus line 123 on the V 
scanner 104. When the bus line is superimposed on the 
circuit, to Which this particular bus line is connected, the bus 
line and the circuit are located close to each other, leading 
to the easy layout of the circuit design. This makes the 
framing area even smaller. 

Also, the HVDD bus line 120 and the VSS bus line 121 
are disposed in the right side in FIG. 2. But it is also possible 
to superimpose these bus lines on the V scanner 104. These 
bus lines are the bus lines for supplying the source voltage, 
Which does not change over the time. The voltage of the 
pre-charge data bus line, hoWever, changes over the time. 
Even With the ?attening insulating ?lm 72, the parasitic 
capacitance can not completely be eliminated. Therefore, it 
should be avoided to superimpose the pre-charge data bus 
line on the V scanner 104 because the pre-charge data bus 
line operates on completely different operation timing from 
that of the V scanner. LikeWise, the COM bus line 124 
should not be superimposed on the V scanner 104 When AC 
driving is adopted. 
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Accordingly, in this embodiment the bus lines are dis 
posed around the display region With great designing ?ex 
ibility. Furthermore, the framing area of the display device 
is signi?cantly reduced When the bus line is disposed over 
the peripheral driving circuit. 
What is claimed is: 
1. A display device having a plurality of Wiring layers, 

comprising: 
a display region comprising a plurality of display pixels; 
a peripheral driving circuit that supplies a driving signal 

to each of the display pixels and is disposed outside the 
display region; 

a bus line that supplies a voltage to the peripheral driving 
circuit; and 

a pixel electrode disposed for each of the display pixels, 
Wherein the bus line and the pixel electrodes are disposed 

in one of the Wiring layers, and at least a portion of the 
peripheral driving circuit is disposed in a Wiring layer 
that is disposed beloW the Wiring layer of the bus line 
and the pixel electrodes. 

2. The display device of claim 1, further comprising a thin 
?lm transistor disposed for each of the display pixels, 
Wherein a pixel voltage is applied to the pixel electrode 
through the corresponding thin ?lm transistor. 

3. The display device of claim 1, Wherein the bus line is 
superimposed on the peripheral driving circuit. 

4. The display device of claim 1, Wherein the bus line and 
the pixel electrode are made of aluminum. 

5. The display device of claim 2, Wherein the bus line and 
the pixel electrode are made of aluminum. 
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6. The display device of claim 3, Wherein the bus line and 

the pixel electrode are made of aluminum. 
7. A re?ection-type display device having a plurality of 

Wiring layers, comprising: 
a display region comprising a plurality of display pixels; 
a peripheral driving circuit that supplies a driving signal 

to each of the display pixels and is disposed outside the 
display region; 

a bus line that supplies a voltage to the peripheral driving 
circuit; and 

a re?ection pixel electrode disposed for each of the 
display pixels, 

Wherein a Wiring layer of the re?ection pixel electrode 
includes a portion of the peripheral driving circuit or a 
portion of the bus line. 

8. The display device of claim 7, Wherein portions of the 
peripheral driving circuit and the bus line that are not 
included in the Wiring layer of the re?ection pixel electrode 
are disposed in a Wiring layer that is disposed beloW the 
Wiring layer of the re?ection pixel electrode. 

9. The display device of claim 7, further comprising a thin 
?lm transistor disposed for each of the display pixels, 
Wherein a pixel voltage is applied to the pixel electrode 
through the corresponding thin ?lm transistor. 

10. The display device of claim 7, further comprising a 
thin ?lm transistor disposed for each of the display pixels 
and an insulating ?lm disposed betWeen the re?ection pixel 
electrode and the thin ?lm transistor. 


